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TITLE 

N- substituted 2~cyainqpyxoles and -pyrrolines which are 
i&MMtoxss of the enzyme DPP-IV 

5 FIELD OF INVENTION 

The present invention relates to new therapeutically active and selective inhibitors 
of the enzyme DPP-IV, pharmaceutical compositions comprising the compounds and the 
use of such compounds for and the manufacture of medicaments for treating diseases 
that are associated with proteins which are subject to (motivation by DPP-tV, such as 
10 type ii diabetes and obesity. 

BACKGROUND OF THE INVENTION 

Dipeptldyl peptidase-lV (DPP-IV), a serine protease belonging to the group of 
post-proilne/alanine cleaving amino-tiipeptitiases, specifically removes the two N-terrnsnat 
15 amino acids from proteins having proline or alanine in position 2. 

Although the physiological role of DPP-IV has not been completely established, it 
is believed to play an important role in neuropeptide metabolism, T-ceii act. stlc 
ulceration, functional dyspepsia, obesity, appetite regulation, IPG and diabetes. 

DPP-IV has been implicated in the control of glucose metabolism because its 
20 substrates include the insuiinotropic hormones Glucagon like peptide-1 (GUM) and 
Gastric inhibitory peptide (GIP). GLP-1 and GiP are active only in their intact forms; 
removal of their two N-terminai amino acids inactivates them. 

in vivo administration of synthetic inhibitors of DPP-IV prevents N-terminai 
degradation of GLP-1 and GIP, resulting in higher plasma concentrations of these 
25 hormones, increased insulin secretion and, therefore, improved glucose tolerance. 
Therefore, such inhibitors have been proposed for the treatment of patients with Type if 
diabetes, a disease characterised by decreased glucose tolerance. 

Unfortunately, the post-proline/aianine cleaving amlnc-dipepfidase are also 
implicated In the regulation of the immune system and inhibitors of these enzymes 
30 reportedly suppress immune responses. Thus, there is a risk that long-term treatment of 
type ii diabetes with inhibitors of these enzymes may, as a side effect, lead to immuno- 
suppression. 

However, with the recent discoveries of other posf-praline/alanine cleaving amino- 
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dipeptidases that share the same substrate and inhibitor specificity as DPP-iV, including 
DPP-iVb, Atiraciin, X and QPP, it has become clear that such inhibitors may inhibit 
multiple members of this group of enzymes. The precise physiological role of each of 
these posl-proiirte/atenine cleaving enzymes is not well defined. Consequently, it is not 

5 clear what the physiological effect would be of inhibiting each of them separately, a 
subset, or all of them at the same time. 

Diabetic dysfipidemia is characterized by multiple lipoprotein defects, including 
moderately high serum levels of cholesterol and triglycerides, small LDL particles, and 
low levels of HDL cholesterol. The results of recent clinical trials reveal beneficial effects 

10 of cholesterol-lowering therapy In diabetic and nondiabetlc patients, thus supporting 
increased emphasis on treatment of diabetic dysiipidemla. This need for intensive 
treatment of diabetic dysiipidemla was advocated by the National Cholesterol Education 
Program's Adult Treatment Panel II. 

Obesity Is a well-known risk factor for the development of many very common 

15 diseases such as atherosclerosis, hypertension and diabetes. The incidence of obese 
people and thereby also these diseases is increasing throughout the entire industrialised 
world. Except for exercise, diet and food restriction no convincing pharmacological 
treatment for reducing body weight effectively and acceptably currently exist. However, 
due to Its indirect but important effect as a risk factor in mortal and common diseases it 

20 will be important to find treatment for obesity or appetite regulation. Even mild obesity 
Increases the risk for premature death, diabetes, hypertension, atherosclerosis, 
gallbladder disease and certain types of cancer, in the industrialised western world the 
prevalence of obesity has increased significantly in the past few decades. Because of the 
high prevalence of obesity and its health consequences, its prevention and treatment 

25 should be a high public health priority. 

At present a variety of techniques are available to effect initial weight loss. 
Unfortunately, initial weight loss is not an optima! therapeutic goal. Rather, the problem is 
that most obese patients eventually regain their weight. An effective means to establish 
and/or sustain weight loss is the major challenge In the treatment of obesity today. 

30 Thus there remains today a need in the art for compounds that are useful for 

inhibiting OPP-iV without suppressing the immune system. 

Several compounds have been shown to inhibit -DPP-IV, but all of these have 
limitations in relation to the potency, stability, selectivity, toxicity, and/or pharmacodyna- 
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mic properties. 

Such compounds have e.g. been disclosed in WO 98/19998, WO 00/34241, US 
8124305 (Novartis AG) and WO 99/38501 (Trustees of Tufts University}. 

Thus, there is a need for novel DPP-IV inhibitors that are superior with respect to 
5 one or more of the above listed properties, and which will be useful for the treatment of 
conditions, which may be regulated or normalised by inhibition of DPP-fV. 

SUMMARY OF THE INVENTION 

The present invention provides novel 2«subs8tuted unsaturated heterocyclic 

10 compounds, wherein a nitrogen atom in the heterocyclic ring is attached via an amide 
bond or a peptide bond to an amino acid or an amino aed Jc ivative T! ese co 1 
are potent and selective inhibitors of DPP-IV, and are effective in treating conditions that 
may be regulated or normalised via inhibition of DPP-IV. The invention also concerns 
pharmaceutical compositions comprising the compounds, a method of inhibiting DPP-IV 

15 comprising administering to a patient in need of such treatment a therapeutically effective 
amount thereof, the compounds for use as a pharmaceutical, and their use in a process 
for the preparation of a medicament for treating a condition which may be regulated or 
normalised via inhibition of DPP-IV. 

20 DEFINITIONS 

The term " DPP-IV" as used herein is intended to mean Dlpeptldyl peptidase IV {EC 
3,4.14.5; DPP-IV). also known as CD28. DPP-IV cleaves a dipeptlde from the N terminus of 
a polypeptide chair? containing a proline or alanine residue in the penultimate position. 
25 The term "treatment" is defined as the management and care of 3 patient for the 

purpose of combating the disease, condition, or disorder and includes the administration of 
a compound of the present invention to prevent the onset of the symptoms or 
complications, or alleviating the symptoms or complications, or eliminating the disease, 
condition, or disorder. 

30 The term "beta ceil degeneration" is intended to mean loss of beta cell function, 

beta ceil dysfunction, and death of beta cells, such as necrosis or apoptosis of beta cells. 

The term "Ci-Cio alky!" as used herein, atone or in combination, refers to a 
straight or branched, saturated hydrocarbon chain having from 1-10 carbon atoms such 
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as but not limited to e.g. methyl, ethyl, n-propyi, isopropyi, n-butyi, sec. Butyl isobutyi, 
tert. Butyl, n-pentyi, 2-methyibutyl, 3-methyibutyl, n-hexy!, 4-methyipentyi, neopentyt, 2,2- 
dlmethylpropyl and the like. 

The term "Cr-Cic-aikeny!" used herein, atone or in combination, refers to a 
5 straight or branched, unsaturated hydrocarbon chain having from 2-10 carbon atoms and 
at least one double bond such as but not limited to vinyl, 1-propenyl, ailyi, iscpropenyi, n- 
butenyi, n-penteny! and n-hexenyl and the like. 

The term "Cz-do alkynyT as used herein, alone or in combination, refers to an 
unsaturated hydrocarbon chain having from 2-10 carbon atoms and at least one triple 
10 bond such as but not limited to -C^CH, -C-CCH* -CHaCsCH, -CHrCrfe-CsCH, - 
CH(CH s )CsCH and the like. 

The term "Cwo-aikoxy" as used herein, atone or in combination is intended to 
include those C ; .io-aikyi groups of the designated length in either a linear or branched or 
cyclic configuration iinked through an ether oxygen having its free valence bond from the 
15 ether oxygen. Examples of linear aikoxy groups are methoxy, ethoxy, propoxy, bytoxy, 
pentoxy and hexoxy. Examples of branched aikoxy are isoprpoxy, sec-butoxy, tert-butoxy, 
isopentoxy and isohexoxy. Examples of cyclic aikoxy are cyctopropyioxy, cyciobutytoxy, 
cyclopentyloxy and cyclohexyioxy. 

The term "C 3 -C M cycioaikyl" as used herein refers to a radical of one or more 
20 saturated cyclic hydrocarbon having from 3-10 carbon atoms such as but not limited to 
cyctopropyl, cyclobutyl, cyciopentyi, cyclohexyl, adamantyi and the like. 

The term "C3-C10 cycloalkane" as used herein refers to a saturated cyclic 
hydrocarbon having from 3-10 carbon atoms such as but not limited to cyclopropane, 
cyclobutane, cyclopentane, cyclohexane, adamantane and the like, 
25 The term "C s -C, s cyclcalkenyl" as used herein refers to a radical of one or more 

cyclic hydrocarbon having at least one double bond having from 5-10 carbon atoms such 
as but not limited to cyctopentenyi, cyclohexenyi and the like 

The term "aryf as used herein includes carbocyciic aromatic ring systems, Aryi is 
also intended to include the partially hydrogenated derivatives of the carbocyciic systems. 
30 The term "heteroaryT as used herein includes heterocyclic unsaturated ring 

systems containing one or more heteroatoms selected from nitrogen, oxygen and sulphur 
such as furyf, thienyi, pyrrolyf, heteroaryl is also intended to include the partially 
hydrogenated derivatives of the heterocyclic systems enumerated below. 
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The terms "aryr and "heteroaryf" as used herein refers to an aryl which can be 
optionaiiy substituted or a heteroary! which can be optionally substituted and includes 
phenyl, bsphenyi, indenyl, naphthyl (1-naphthyi, 2-naphtny!), N- : r* :> f< N- 
hydroxytriazoiyi, N-hydroxyimidazoiyl, anthracenyl (1-artfhracersyi, 2-anthracenyl 3- 
5 anthracenyl), thiophenyl (2-thienyl, 3-thienyi), furyf (2-furyi, 3-furyi) , jndolyl, cxadiazdyi. 
isoxazoiyl, quinazoiinyl, fiuorenyi, xantheny}, , isoindanyt, benzhydryi, acridinys, thiazoiyl, 
pyrroiyi (2-pyrrolyi), pyrazolyl (3-pyrazoiyi), imidazolyl (1-imidazoiyl, 2-lmidazoiyi, 4- 
imidazolyi, 54rnidazo!y!}, triazoiyi {1,2,3-triazof-l-yi, 1 ,2,3*triazoi-2-yl 1,2,3-triazoi-4-yl 
1 ,2,4-triazoi-3-y!}, oxazoiyl (2-oxazoiyi, 4-oxazolyi, 5-oxazolyl), thiazoiyl (2-tftiazoiyl, 4- 

10 ihiazolyi, 5-thiazoiyi), pyridy! (2-pyridyl, 3-pyn'dyi, -4-pyndyl), pyrimidiny} (2-pyrintidinyi, 4- 
pyrimic ' iiny!), pyrazinyi, . ' 4- 

pyridazinyi, 5-pyridazinyi), quinoM (2-quinoiyl, S-quinosyl, 4 c t - ^ o ' , 
7-quinoiyl, 8-quinoiyi), isoquinoiyi {1-isoqulnolyi, 3-isoquinoiyi, 4-isoqutnolyi, 5-isoquinoiy.i, 
6-lsoquinoiyl, 7-isoquinoiyi, 8-lsoquinoiyi), benzo[bjfuranyi (2 e r*c 

15 benzo[b]furanyl, 4-benzo[b3furanyl, 5-benzo[b]furanyi, 6-benzo[b]furanyi, 7- 
benzo[b]furany!} ! 2,3-dihydro-benzo[b]furany! (2-(2,3-dihydro-benzo[b]furanyi} ( 3-(2,3- 
dihydro-benzo[b]furanyl), 4-{2,3-dihydro-b3nzo[b]furanyj), 5-(2,3~dlhydro~ 

benzofbjfuranyl), 8-{2,3-dihydro-benzo[b]furanyl), 7«{2,3-dihydro-benzo[&]faranyi), 
benzo{b]thiophenyi (2-benzo[b]thiophenyi, 3-benzo[b}thiophenyi, 4-benzo[i 

20 benzofblthsophenyi, 6-benzo[b]thiophenyi, 7-benzo[b]thiophenyi), 2,3-dihydro- 
benzo[b]!hiophenyi {2-C2,3-dihydro-benzo{b]thiophenyi), 3-(2,3-dihydro- 

benzojpjthiophenyi), 4-{2 3 , 5-(2,3-dihydro- 

benzo[b]tblophenyi), 6-(2,3-dihydro-benzo[b]tniopbenyi}, 7-(2,3-dihydro- 

benzo[b]thiophersyi}, indolyl {1-indoiy!, 2~indo!yi, 3-indoiy!, 4-tnac > : do e ndoiyl, 7- 

25 indoiyi), indazole {1-indazolyl, 3-indazofyi, 4-indazoiyl, 5-indazoiyi, 6-indazoiyi, 7- 
indazolyi), benzimidazolyi (1 -benzimidazolyi, 2-benzimidazoiyl, 4-benzimidazoiyl, 5- 
benzimidazoiyl, 6-benzimidazoiyf, 7-benzimidazoiy!> 8-benzimidazoiyi), benzoxazoiyi (1- 
benzoxazoiyl, 2-benzcxazoiyi), benzothiazoiyi (1-benzotniazoiyi, 2-Denzothiazoiyl, 4- 
ber*zothiazoiyl, 5-benzothlazoiyl, 6-benzothiazoiyi, 7-benzothsazoiyi), carbazolyi (1- 

30 carbazolyi. 2-carbazoiyl, 3-carbazoiyi, 4-carbazoiyl), 5H-dibenz[b,f}3zepine (5H- 
dibenz(b,fjazepin-1-yi, 5H-dibenzjb,f}azepine-2-yi, 5H-dibenz[b,f]azepine-3-yi, 5H- 

{10,11-dihydro-5H-dibenz[b,f]azepine-1-yi, 1C,11-ct»' - 
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lO.II-dihydro-SH-dfbensfb.fjazepine-S-yi, lO.H-dihydro-SH-dibenzlb.fjazepine-^yl, 
10,11 -dihydro-5H-dibenz[b,f]azepine-5-yl). 

DETAILED DESCRIPTION OF THE INVENTION 

5 

The present invention provides compounds of formula I 
N 



10 




15 wherein 

at least one of the bonds in the five-mem bered ring is a double bond; 

B is any alpha or beta amino acid connected to the ring with an amide or peptide 

bond- 
er a salt thereof with a pharmaceutical acceptable acid or base. 

20 

In a preferred embodiment the invention provides compounds of formula II 



N 




Formula if 



at least one of the bonds in the five-membered ring is a double bond: 



F, 2 is H; C1-C10 alky! optionally substituted with one or more FT independently; C?- 
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C10 alkenyl optionally substituted with one or more R 4 Independently; CrCio-alkyny! 
optionally substituted with one or more R 4 independently; CyCio-cycloalkyi optionally 
substituted with one or more R 4 independentiy; Cs-C 10 cydoaikenyi optionally substituted 
with one or more R 4 independently; ary! optionally substituted with one or more R b 
5 independently; or heteroary? optionally substituted * one or more FT independently; 

R 3 is H; CrCio alky! optionally substituted with one or more R 4 independently; C r 
Cio alkenyl optionally substituted with one or more R 4 independently; C 2 -C 1c -aikynyi 
$ - «vfth one or more R 4 independently; CrCw oycioafkyi optionally 
substituted with one or more R 4 independently; C 5 -Ci G cycioaSkenyl optionally substituted 
10 with one or more R 4 independently; aryi optionally substituted with one or more R s 
independently and/or fused to a C3-C10 cycloalkane; or heteroary! optionally substituted 
with one or more R s independentiy and/or fused to a C 3 -Cic cycloalkane; 

R/' : may be connected to R 3 by a saturated or unsaturated bridge containing 1-3 
carbon atoms, nitrogen atoms, oxygen atoms or suiphur atoms independently, or a 
15 valence bond, thus forming a ring, said ring may be fused to an aryi or heteroary!, 
optionally substituted by one or more R !> independently; 

R 4 Is cycfoaikyi, aryi optionally substituted with one or more R 5 independently; 
heto'oa . v * \ < n p or more R 5 ind ' - amino optional!} 

substituted with one or more R 6 independentiy; -SQ-R 8 ; -S0 2 -R 8 ; -CO-R 8 ; -COO-R 6 , 
20 CONH-R*; -CON(R 6 } 2 ; -0-R 6 ; -S-R B ; carboxy; acetamido; cyano; nitro; halogen; hydroxy; 
irifiuc 'o* /I; trlfluoromethoxy; sulfamoyl; carbamoyl; hydroxymethyl: 

R 5 is halogen, C r C-, s alkyi, Crdo alkoxy, C1-C10 alkylamlno, Ci-do diaikylamino, 
benzyl, benzyioxy, . hydroxymethyl, nitro, iriffuorornethy! tr j on c, 
trifluoromefhyithio, N-hydroxyimino, cyano; carboxy; acetamido; hydroxy; sulfamoyl. 
25 carbamoyl; 

R 6 is Crdo alkyi, C2-C10 alkenyl, C r Cio-aikynyl, C 3 -Cw-cydoa!ky!, C5-C10 
cycioalkenyi where any one of said alkyi, alkenyl, alkynyl, cycfoaikyi, or cykioalkenyi may 
optionally be substituted with aryi optionally substituted with one or more R a 
independently or heteroary! optionally substituted with one or more FT 
30 benzyl, phsnethyi; aryi optionally substituted with one or more R s independently; or 
heteroaryi optionally substituted with one or more R 5 idept 

wilt; the proviso that R 2 and R 3 cannot both be H; 

or a salt thereof with a pharmaceutical^/ acceptable acid or base. 
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In a preferred embodiment the invention provides compounds of formula flf 



N 



5 




Formula Hi 



10 wherein 

R 2 is H; Crdo alky! optionally substituted with one or more R 4 independently; C r 
Cio aikenyi optionally substituted with one or more R* independently; CrCia-affcynyl 
optionally substituted with one or more R* independently; CrCto-cycioalkyi optionally 
15 substituted with one or more R 4 independently; Cr-Cm cycloaikersyi optionally substituted 
with one or more independently; aryl optionally substituted with one or more R s 
independently; or heteroaryl optionally substituted with one or more R 5 independently; 

R 3 is H; C1-C10 alkyi optionally substituted with one or more R 4 independently; C 2 - 
C10 aikenyi optionally substituted with one or more R* Independently; CrCic-aikynyi 
20 optionally substituted with one or more R 4 independently; Cs-Cic cycioaikyi optionally 
substituted with one or more R 4 independently; C5-C10 cycioaikeny! optionally substituted 
with one or more R 4 independently; aryl optionally substituted with one or more 

md/or fused to a Ca-Cio cycioalkane; or heteroaryl optionally substituted 
with one or more independently and/or fused to a C3-C10 cycioalkane; 
25 R 2 may be connected to R 3 by a saturated or unsaturated bridge containing 1-3 

carbon atoms, nitrogen atoms, oxygen atoms, or sulphur atoms Independently, or a 
/aience Dond thus forming a ring, said ring may be fused to an aryl or heteroaryl, 
s ; < ,\ one or more R s independently; 
R 4 is cycioalkyL aryl optionally substituted with one or more R 5 Independently; 
30 heteroaryl optionally substituted with one or more R b hrjepende^y- amino optionally 
substituted with one or more R" independently; -SO-R ; -S02-R"; -CO-R ; -COG-R , - 
CONH-R 8 ; -CON(R 8 ) 2 ; -O-R 6 ; -S-R 5 ; carboxy; aceiamido; cyano; nitro; halogen, hydroxy; 
trifluoromethyi; trifluoromethoxy; sulfamoyi; carbamoyl; hydroxymethyi; 
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R 5 Is halogen, C<-C-,o alkyi, C r Cio alkoxy, Ci-Cto alkySamino, C t -C<o dtaikylamino. 
benzyl, benzyloxy, hydroxymethyt, nitro, trifluorornethyi, trifluoromethoxy, 
trifiuorornethyithio, h4-hydroxyimino, cyarto; carboxy; acetamido; hydroxy; sulfarnoyl, 
carbamoyl; 

5 R e is d-Cio alky!, CrCia aikenyl, CrCm-alkynyl, Ca-Cio-cycioafkyf, C5-C10 

cycioaikanyi where any one of said alkyi, aikenyl, alkynyl, cycidafkyl, or cykfoaikenyi may 
optionally bs substituted with aryi optionally substituted with one or more R 5 
independently or heteroary! optionally substituted with one or more R 5 Independently; 
benzyl phenethyf; aryl optionally substituted with one or more R s independently; or 
10 heteroary) optionally substituted with one or more R s independently 
with the proviso that R a and R" cannot both be K; 
or a salt thereof with a pharmaceuticaily acceptable acid or base, 

in another preferred embodiment, the invention provides compounds of formula 

15 IV 



N 



20 




Formula IV 



wherein 

25 at least one of the bonds in the five-membered ring Is a double bond; 

R 2 is H; d-Cic alkyi optionally substituted with one or more R 4 independently; Cr 
do aikenyl optionally substituted with one or more R 4 independently; CrCio-aikynyl 
optionally substituted with one or more R 4 independently; C :r C;o-cycloaikyl optionally 
30 substituted with one or more R* Independently; C5-C10 cycioa'lkenyi optionally substituted 
with one or more R 4 Independently; aryi optionally substituted with one or more R s 
independently; or heteroary! optionally substituted with one or more R s independently; 

R 3 Is H; C1-C10 alky! optionally substituted with one or more R 4 independently; C 2 - 
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C10 aikenyl optionally substituted with one or more R 4 independently; CrCso-aikynyl 
optionally substituted with one or more R -\euerden «> C -C - ~ io<. » Cf 
substituted with one or more R* independently; Cs~Cio cycfoaikenyf optionaily subs* 
with one or more R 4 independently; aryi optionally substituted with one or more R° 
5 independently and/or fused to a C3-C10 cycioaikane; or heteroaryl optiorc \ ^ n*t\ ; .3 
with one or mare R 5 independently and/or fused to a C 3 -C 10 cycioaikane; 

R 2 may be connected to R 3 or R 7 by a saturated or unsaturated bridge containing 
1-3 carbon atoms, nitrogen atoms, oxygen atoms, sulphur atoms independently, or a 
valence bond, thus forming a ring, said ring may be fused to an aryi or heteroaryl. 
10 optionaily substituted by one or more R 5 independently; 

R'' is cycloalkyi; aryi optionaily substituted with one or more R° independently; 
heteroaryl optionally substituted with one or more R 6 Independently; amino optionally 
substituted with one or more R 6 independently; -SO-R 6 ; -SO2-R 8 ; -CO-R s ; -CGO-R 6 , - 
CONH-R 8 ; -CON(R 8 } 2 ; -0-R 6 ; -S-R 6 ; carboxy; acetamido; cyano; nitre; halogen; hydroxy; 
15 trifjuoromethyl; trifluoromethoxy; sulfamoyl; carbamoyl; hydroxymethyl; 

R 5 is halogen, C r C,o aikyi, C-Co alkoxy, d-C« aikyiamino, C-.-Cio dialkyiamino, 
benzyl, benzyloxy, hydroxymethyl, nltro, trifiuoromethyi, trifluoromethoxy, 
trifluoromethylthio, N-hydroxyimino, cyano; carboxy; acetamido; hydroxy; sulfamoyl, 
carbamoyl; 

20 R 8 is C1-C10 aikyi, C r C 10 aikenyl, C r Cio-aikynyi, C$-C 10 -cycioafkyi, C 8 -Ci 0 

oaike v ^here any one of said aikyi, aikenyl, alkynyi, cycioaikyl, or cykloalkenyl may 
optionally be substituted with aryi optionally substituted with one or more R 5 
independently or heteroaryl optionally substituted with one or more R nt < 1 
benzyl, phenethyi; aryi optionally substituted with one or more R b independently; or 
25 heteroaryi o?t.o=-~»fiy substituted with one or more R 5 Independently; 

R ; is H; Ci-Cig aikyi optionaily substituted with one or more R* independently; CV 
C-,o aikenyl optionally substituted with one or more R 4 Independently; Cr-Cw-aikynyi 
optionaily substituted with one or more R 4 independent C -C cycloalk;> o£ 
substituted with one or more R 4 independently; C S ~C<.. cycioa - , 
30 with one or more R 4 independently; any! optionally substituted with one or more R 6 
1 onaily substituted with one or mo; a R s 
halogen, CrCio alkoxy, C1-C10 alkyithio, Ci-Cic aikyiamino, Ci-Cjo dialkyiamino, 
hydroxymethyi, nitro, trifiuoromethyi, trifluoromethoxy, trifluoromethylthio, N- 
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x 3 cyano carboxy; acetamido; hydroxy; suifamoyi, carbamoyl; 
with the proviso that the groups R z t R 5 , and R 7 cannot ail be H. 
or a sail thereof with a pharmaceutical^ acceptable acid or base. 



5 



in another preferred embodiment, the invention provides compounds of formula V 



N 




/ 



0 



10 




Formula V 



15 



R 2 is H: C1-C10 aikyi optionally substituted with one or more R 4 independently; Cr 
Cio alkenyl optionally substituted with one or more R 4 indepen = LVC aiKynj 
optionally substituted with one or more R* independently: CyC«,o-cycloalky1 optionally 
substituted with one or more R* independently; Cs-Cio cyclcaikenyj optionally substituted 
20 with one or more R 4 independently; aryi optionally substituted with one or more R ? 
independently oj 0 laiiy substituted with one or more R" independently: 

H" is H; C1-C10 aikyi optionally substituted with one or more R 4 Independently; Ca- 
de alkenyl optionally substituted with one or more R 4 independently; GrCio-aikynyl 
- <vh one or more R 4 independently; C3 C 0 o\ n, ■ 

25 substituted with one or more R 4 independently; C5-C10 cycloalkenyl optionally substituted 
with one or more R 4 independently; aryi optionally substituted with one or more R° 
Independently and/or fused to a C3-C10 cycfoalkane; or heteroaryl optionally substituted 
with one or more R 5 independently and/or fused to a Cs-da cycioalkane; 



FT may be connected to R* or R 7 by a saturated or unsaturated bridge containing 



30 1-3 carbon atoms, nitrogen atoms, oxygen atoms, 0 & _ 

valence bond, thus forming a ring, said ring may be fused to an aryi or heteroaryl. 
optionally substituted by one or more R 5 independently: 



R 4 is cycioaikyi; aryi optionally substituted with one or more R 5 independently; 
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heteroaryl op -: f uted with one or more R iti> amino optionally 

substituted with one or more R 6 independently; -SG-R 6 ; -SO,-R 6 ; -CO-R 5 ; -COO-R 8 , - 
CONH-R 8 ; -CON{R e ) 2 ; -O-R 5 ; -S-R 6 ; carboxy; acetamido; cyano; nitro: halogen; hydroxy; 
trifiuoromethyi; trifiuoromethoxy; sulfamoyi; carbamoyl; hydroxymethyi; 
5 R 5 is halogen, Ci-Cto alkyl, &-Cie aikoxy, Crdo alkyfamino, d-Cio diaikyiamtno, 

benzyl, benzyioxy, hydroxymethyi, nitro, trifiuoromethyi, tt fLw\v*- rv > 
trifluoromethylthio. N-hydroxyimino, cyano; carboxy; acetamido; hydroxy: suttamoyt. 
carbamoyl; 

R e is C-Ciq alky!, CyC™ aikenyi, CrCw-alkynyi, Ca-Cto-cycloaikyf, C s -Ci 0 
10 cycloalkenyi where any one of said aikyi, alkeny!. alKyi , - ■> % 

optionally be substituted with aryi optionally substituted with one or more R" 
dentiy or heteroaryl optionally substituted with one or more R 6 independently; 
benzyl, phenethyi; aryi optionally substituted with one or more R & independently: or 
•heteroaryl optionally substituted with one or more R° independently 
15 R 7 is H; C1-C10 alky! optionally substituted with one or more R 4 independently; Cr- 

do aikenyi optionally substituted with one or more R 4 independently; CrCio-aikyny! 
optionally substituted with one or more R 4 independently; C 3 -Cio~cycloaikyi optionally 
substituted with one or more R 4 independently; C 5 -C)c cycioaikenyl optionally substituted 
with one or more R 4 independently; aryi optlonaily substituted with one or more R 
20 Independently; heteroaryl optionally substituted with one or more R s independently, 
halogen, C1-&0 aikoxy, CrC« alkylthio, C1-C10 aikyiamino, Ci-C« diaikyiamtno. 
hydroxymethyi, nitro, trifiuoromethyl, trifiuoromethoxy. trifiuoromethyithio, N- 
hydroxyimino, cyano; carboxy; acetamido; hydroxy; sulfamoyi, carbamoyl; 

25 with the proviso that the groups R 2 , R 3 , and R 7 cannot ail be H, 

or a salt thereof with a pharmaceutical'^ acceptabie acid or base. 

A further preferred embodiment Is represented by the compounds of the invention 
30 wherein: 

R 2 is H; C1-C10 alkyl optionally substituted v. R ( - z 
substituted with R 4 ; Ca-Cw-alkynyl optionally substituted with R 4 ; aryi optionally 
substituted with one or more R 5 independently; or heteroaryl optionally substituted with 
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one or more R° independently; 

Another preferred embodiment is represented by the con s \e invention 
wherein R 2 is H or C1-C10 alk> i t ostituted with R 4 . 

5 

Another preferred embodiment is represented by the compounds of the invention 
wherein R 2 is H. 

Another preferred embodiment is represented by the compounds of the invention 
10 wherein: 

R 3 is H; CrCo alky! optionaify substituted with R 4 ; CrC« aikeny! optionally 
■■ ... ,v , v -V " v. 3 kynyi optionally substituted with R"; Cs-Cm cyeicaikyi 
s bstituted with R 4 ; ary! optionally substituted with one or more R 5 
independently and/or fused to a Cs-Cic cycioaikane; or heteroaryl optionally substituted 
15 with one or more R u independently and/or fused to a C3-C10 cycioaikane; 

Another preferred embodiment is represented by the compounds of the invention 
wherein: 

R" Is H; C1-C10 alky! optionally substituted with R 4 ; or ary! optionally substituted 
20 with one or more R e ' independently and/or fused to a C3-C10 cycioaikane. 

Another preferred embodiment is represented by the compounds of the Invention 
wherein R 8 is d- C 10 alkyi optionally substituted with R* 

25 Another preferred embodiment is represented by the compounds of the invention 

wherein: 

. R* is cycioalkyi; ary! optionally substituted with one or more R" independently; 
heteroaryl optionally substituted with one or more R s independently; -SO-R 8 ; -S0 2 -R s ; - 
CO-R 8 ; -COO-R 6 ; ~G-R S ; -S-R 8 ; 

30 

Another preferred embodiment is represented by the compounds of the Invention 
wherein: 

R 4 Is ary! optionally substituted with one or more R s independe 1 r 5 
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optionally substituted with one or more R 5 independently; -CO-R 8 ; -COO-R e ; -0-R 6 ; -S- 
R e ; 

Another preferred embodiment is represented by the compounds of the invention 
therein R" << is cr more R* independer 

Another preferred embodiment is represented by the compounds of the invention 
wherein R 4 is -GGO-R 8 , -0-R\ or -S-R 6 ; 

10 Another preferred embodiment is represented by the compounds of the invention 

wherein R s is halogen, C r C 10 afkyl, d-ds aikoxy, d-do alkyiamino, d~do 
diaikyiamino, benzyl, or benzyioxy. 

Another preferred embodiment is represented by the compounds of the invention 
15 wherein Ff is halogen, d-do aikyi, or d-do aikoxy. 

Another preferred embodiment is represented by the compounds of the Invention 
wherein R 8 is d-d 0 aikyi, d-do aikenyi optionally substituted with R 4 ; CrCw-afkyny} 
optionally substituted with R 4 ; benzyl, ary! optionaiiy substituted with one or more R b 
20 Independently, or heteroaryf optionally substituted with one or more R 5 independently. 

Another preferred embodiment is represented by the compounds of the - e ' 
wherein R s is d-do aikyi, benzyl, or aryi optionally substituted with one or more R b 
independently. 

25 

The most preferred compounds of formula 1 wherein B represents an aipha-amino 
acid are the following: 

(S,S) 1 -{2-Amino-propiony!)-2,5-dihydro-1 H-pyTrafe-2-carbonli.riie 
(5,8) 1 -(2-Amino-butyryiV 2,5-dihydro-1H-pyrroie-2-carbonitrile 
30 (S,S) H2-Amino-3-methyi4>uty^ 
(S,S) 1-C2~Amino-3,3-dimethyi^ 

(S,S) 1 -(2-Amino-4-methyl~pent-4-enoyl)-2,5-dihydro-1 H-pyrrole-2-carbonitrile 
(S.S) 1 -(2-Amino-3 ! 3-diethyi-pentanoyi)-2.5-dihydro-1 H-pyrrole-2-carbonitriie 
(8,8) 1 -(2-Amino-2-cyciopentyiacetyl)-2,5-dihydro-1 H-pyrrole-2-carbonithfe 
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(S,S) 1-{2-Amino-2^k^exylacel>1)-2,5^ihydro-1tt-p)^o?e-2Karo';'i ! \'.ie 
(S.S) 1 -(2-Amino-2-cycloh< 2 o-dihydro-1 H-pyrrote-2-carbonHrile 

(S,S) 1 -(2-Amino-2-bicyclo{2.2.2}oct-1 -yl-acety!>-2 > 5-dihydro-1 H-pyrrole-2-carbonitrile 
(S,S) 1 ~{2-Adamanian~1 -y:-2-amino-acetyi)-2,5-dihydro-1 H-pyrrole-2-carbonitriie 
5 (S.S) 1-{2-Amino-2-phenyiacety!)-2,5-dihydro-1H-pyrroie-2~carbonitnte 

(S,S) 1-(2-Amino-2-(2,6 dimethylphenyi)acetyi)-2,5-dihydro-1 oi-; < arboni 3 
(S,S) 1-{2-Arn!no-3,3-diphenyi-propionyf)-2,5^ihydro-1H-pyrro!e-2-carbonitrite 
(S,S) 1 -{2-Am!no-(3{R)-me^yJpentanoyl>>2,5-<{ihydro-1 H-pyrrofe-2-cartjoniWie 
(S,S) 1-{2-Am!noH' 4 -ni8thylpentanoy!^2,5-dihydro-1H-pyrote-2-cait5C5nitr!ie 
10 s v 'h t a r o-1H-pyrrole-2-carboriitri!e 

(S,S) 1-(2-Amino-6-dlbenzylamino-hex3noy!)-2,5-dihydro-1H-pyrroie-2-carbon!tnte 
(S,S) 1-{2^Amho-8-ben2y!amino-hexanoyi)-2,5-dihydro-1H-pyrroie-2"Carbonitr!le 
(S,S) [5-AminO'6-(2-cyano-2,5-dihydro-pyrrol-1-yi)-6-oxo-bexyi]-carbarriic acid-tert-butyi 
ester 

15 (S,S) [5-Arnino-6-(2-cyano-2,5-dihydro-pyrro!-1-yf)-6-oxQ-hexyn-carbamic acid 9-H- 
fluoren-9-yimethyi ester 

(S,S) 4-Amino-5-{2-cyano-2,5-dlhydro-pyrroi-1 -yi)-5-oxo-pentanoic acid amide 
(S,S) 4-Ainino-5-(2-Gy3no-2.5-dihydro-pyrro!-1-yi}-5-oxo-pentanoicacid benzyiamide 
(S,S) 4-Amino-5-{2-cyano-2,5-dihydro-pyrro!-l-yi}-5-oxo-pentanoic add benzyl ester 

20 (S,S) 4~Arnino-5-{2-cyano-2,5-d!hydro-pyrro!-1-yl)-5-oxo-pentanoic ac 

(S,S) 1 -(2-Amino-3-benzyloxy-propionyi)-2,5-<jihydro-1 H-pyrrole-2-carbonitriie 
(S,S) 1--{2-Amino-(4-methyisulfanyl-butyryi}-2,5-dihydiX!-1H-pyrro!e-2'Garbor:i;n!e 
{$,$) ' -<2 is nylpropionyiJ-2,5-dihydro-1 H-pyrroie-2-carbonitriie 

(S.S) i~!;Pyrroildine-2-carbonyi}-2 ! 5Kjihydro-1H-pyrro!e-2^rbonitriie 

25 (S,S) 6-{2-!2-(2-Cyano-2 > 5-dIhydfo-pyrroi-1-yi)-2-oxo-ethyiamino]~ethy;am 
nitriia 

(S,S) 1-{2-C2-{5>Chloroi>yridi^ 
carbonltriia 

(S,S) 1-{2-[2-(5-Tdfiuorornethyi-pyridin-2^ 
30 pyrro!e-2-carbonitrlie 

(S.S) 1 -?2-(1 «HydroxymethyJ-cycfepenty1arr.irio)-a<»tyi}-2,5-dihydro-1 H-pyrroie-2-carbo- 
nitrile 

(S,S) 1-{2-{2~(5~Nitro-pyridln-2-yiarosno)^^ 



KT/DHM/M045 



(S.S) 1-[2~(3-!Soprop0xy-propyIaminG}~acetyif^^ 

The most preferred compounds of formula i wherein B represents a befa-amino 

acid are the following: 
5 1-(Piperidjne-3-carbonyS)-2,5-dihydro-1-H-pyrroie-2-S-c3rbon!trile 

1-{ds{2-Amfno-cyc!openanerarbony!)}-2,5-dihydro-1-H-pyrroie-2-S-carbonitriie 
1-{3-Rr/firfT)trio-5-pheny!-pent3noyl)-2,5-dihydro-1-H-pyrro!e-2-S-carbonitrile 
1-{3-S-Amino-5-phenyl-pentanoyl)-2,5-dlhydro-1 -H-pyrro!e-2-S-carbon;;nis 
1 -(3-S-Amino^-phenyi-buiyryl}-2,5^ihydro-1 -H-pyrroie-2-S-carb i 
10 1-(3-R-Arnino-3~phenyii3ropsonyO 

1-{^orpho!!ne-2-carbonyj)-2 t 5Hiihydro-1-H-pyrTo!e-2-S-carbonitriie 

1 '{3-R-Arntno-6-phenyi-hex-5-enoy!)-2,5-dlhydro-1 -H-pyrrole-2-S-carbonitriie 

1-{3-R-Amino-4-benzo[b]th!ophen-2-y!-butyryi)-2,5^!hydro-1-H-pyrro!s-2-S- 

carbonitrils 

15 1-{3-R-arr?ino-4-pyr!d!n-3-yl-butyry!)»2,5-dihydro-1-H-pyrroie-2-S-carbonitriie 
1-i3'S"Arnino4~(4~ben2y!oxy-phenyi)-buiyi7i3-2 ! 5-dihydrQ-1-H-pyrrolo-2-S- 
carbonitrile 

142*S-Pyroifdif!-2-yl-acetyi)~2,5-dibydro-1-H-pyrro!e-2-S-c3rbonitrite 
l^^-Ca-Chioro-phenyO-pyn-oiidine-S-oarbonyil^.S-dihydro-l-H-pyrrofe^-S- 
20 carbonitrile 

1-{4-R-Phenyl-pyrrolidine-3-S-carlDO^ 

or a sail thereof with a pharmaceuticaliy acceptable acid or base. 
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The Invention also relates to methods for preparing the above-mentioned 
compounds. These methods comprise (1) and (2) described below: 

(1) Reacting an alpha amino acid or a beta-amino acid, suitably amino-protected 
with a standard protecting group such as Boc-, Fmoo-, C3z- or the like, with a 2- 
5 carbamoyl substituted unsaturated heterocyclic compound of formula VI, 



10 Formula V! 




15 under standard peptide coupling conditions to give an amide product; dehydrating 

the carbamoyl functionality of this materia! using standard dehydrating agents such as 
phosphorous oxycioride in pyridine or DMF, or trifluoroacetic acid anhydride, or the 
bromine/triphenylphospins adduct to give the nitrile, and to deprotect the amino group 
using standard chemical transformations to give the compounds of the invention. 

20 (2) Reacting a 2-carbamoyi substituted unsaturated heterocyclic compound of 

formula VI, 
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with an aipha-halogenated carboxyfic acid chloride, bromide, or anhydride to give 
a compound of formula VI! , 



dehydrating the carbamoyl functionality of this materia! using standard 
dehydrating agents such as phosphorous cxycloride in pyridine or DMF, or trifiuoroacetic 
aeid anhydride, or the bromine/triprienylphdspine adduct to give the nitrite, and reacting 
15 the nitrite compound with an appropriately substituted amine to give the compounds of 
the invention. 

The compounds or the present invention may be prepared in the form of 
pharmaceutical acceptable salts, especially acid-addition salts, including salts of 
organic acids and mineral acids. Examples of such salts include salts of organic acids 
20 such as formic acid, fumaric acid, acetic acid, propionic acid, glycolic acid, lactic acid, 
pyruvic acid, oxaisc acid, succinic acid, maiic acid, tartaric acid, citric acid, benzoic acid, 
salicylic acid and the like. Suitable inorganic acid-addition salts include salts of 
v ' , \o ^ < s, r wnc and phosphoric acids and the like. Further examples 
of pharmaceutical!)' acceptable inorganic or organic acid addition salts include the 
25 pharmaceutical!'/ acceptable salts listed in Journal of Pharmaceutical Science, 66, 2 
(1977) which are known to the skilled artisan. 

Also intended as pharmaceutical!'/ acceptable acid addition salts arc ti _ - 
r \ compounds are able to form. 



The acid addition salts may be obtained as the direct products of compound 



30 synthesis. In the alternative, the free base may be dissolved In a suitable solvent 
containing the appropriate acid, and the salt isolated by evaporating the solvent or 
otherwise separating the salt and solvent. 



The compounds of this invention may form solvates with standard low molecular 



10 
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ents using methods k the Use' a £ 

It is to be understood that the invention extends to aii of the stereo isomeric forms 
of the claimed compounds, as well as the racemates. 

A further aspect of the invention is the use of a compound of the invention for the 
5 manufacture of a medicament for treating a condition which may be regulated or 
normalised via inhibition of DPP-IV. 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of metabolic disorders. 

Another aspect of the invention is the use of a compound of the invention for the 
10 manufacture of a medicament for blood glucose lowering. 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of Type li diabetes 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of impaired glucose tolerance (fGT). 
1 5 Another aspect of the invention is the use of a compound of the invention for the 

manufacture of a medicament for the treatment of impaired fasting glucose (iFQ). 

Another aspect of the invention is the use of a compound of the <p 
manufacture of a medicament for prevention of hyperglycemia. 

Another aspect of the invention is the use of a compound of the invention for the 
20 manufacture of a medicament for delaying the progression of impaired glucose tolerance 
(!GT) to Type 11 diabetes. 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for delaying the progression of non-insulin requiring Type 
II d abe 

25 Another aspect of the invention is the use of a compound of the invention for the 

manufacture of a medicament for increasing the number and/or the size of beta c 
mammalian subject. 

Another aspect of the invention is the use of a compound of the Invention for the 
manufacture of a medicament for treatment of beta ceil degeneration, in particular 
30 apopiosls of beta cells. 

Another aspect of the invention is the use of a compound of the Invention for the 
manufacture of a medicament for the treatment of disorders of food intake. 

Another aspect of the invention is the use of a compound of the invention for the 
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manufacture of a medicament for the treatment of obesity. 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for appetite regulation or induction of satiety. 

Another aspect of the invention is the use of a compound of the invention for the 
5 manufacture of a medicament for the treatment of dysilpidemia. 

Another aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of functional dyspepsia, in particular irritable 
bowel syndrome. 

A further aspect of the invention is a method for ire s c - rationed 

10 above by administering to a subject in need thereof an effective amount of a compound 
of the invention. 

Combination treatments 

The invention furthermore relates to the use of a compound according to the 
1 5 present invention for the preparation of a medicament for use in the treatment of diabetes 
in a regimen which additionally comprises treatment with another antidiabetic agent. 

in one embodiment of this invention, the antidiabetic agent is insulin or GlP-1 or 
any analogue or derivative thereof. 

in another embodiment the antidiabetic agent is a non-pepfidyi hypoglycaemic 
20 agent, preferably an oral hypoglycaemic agent. 

Oral hypoglycaemic agents are preferably selected from the group consisting of 
sulfonylureas, non-sulphonylurea insulin secretogogues, biguanides, thiazolidinediones, 
alpha giucosidase inhibitors, glucagon antagonists, GLP-1 agonists, potastum channel 
openers, insulin sensitizers, hepatic enzyme inhibitors, glucose uptake modulators, 
25 compos « , d metaboiism, compounds lowering food intake-, and agents 

acting on the ATP-dependent potassium channel of the ft-ceiis. 

Among the sulfonylureas, tolbutamide, giihenciamide, glipizide and gliclazide are 
preferred. 

Among the non-suipbonyturea insulin secretagogues, repaglinlde and nategiinide 
30 are preferred. 

Among the biguanldes, metformin is preferred. 

Among the ihiazolidinediones, troglltazone, rosigfitazone and ciglifazone are 
preferred. 
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Among ths c as 3 1 rs acarbose is preferred. 

Among ths agents acting on the ATP-dependent potassium channel of the iVcelis 
the following are preferred: giibencSamide, glipizide, gilciazide, repagiinlde. 

5 RiarmacsuScaLcoanposittona 

In another aspect the present invention includes within its scope pharmaceutical 
compositions comprising, as an active ingredient, at least one compound of the invention 
which inhibits the enzymatic activity of DPP-iV or a pharmaceutical acceptable salt or 
prodrug or hydrate thereof together with a pharmaceuticals/ acceptable carrier or diluent. 

1 0 Pharmaceutical compositions containing a compound of the invention of the present 

invention may be prepared by conventional techniques, e.g. as described in Remington: 
X.bjlJ>cjerj~e and Practise of Pharmacy, 1g ih Ed,,.. 1995. The compositions may appear in 
conventional forms, for example capsules, tablets, aerosols, solutions, suspensions or 
topical applications. 

15 Typical compositions include a compound of the invention which inhibits the 

enzymatic activity of DPP-IV or a pharmaceuticaily acceptable basic addition salt or 
prodrug or hydrate thereof, associated with a pharmaceuticaily acceptable excipieni 
which may be a carrier or a diluent or be diluted by a carrier, or enclosed within a carrier 
Which can be in the form of a capsule, sachet, paper or other container, in making the 

20 compositions, conventional techniques for the preparation of pharmaceutical 
compositions may be used. For example, the active compound will usually be mixed with 
a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a 
ampoule, capsule, sachet, paper, or other container. When the carrier serves as a 
diluent, it may be solid, semi-solid, or liquid material which acts as a vehicle, exclpient, or 

25 medium for the active compound. The active compound can be adsorbed on a granular 
solid container for example in a sachet. Some examples of suitable carriers are water, 
sait solutions, alcohols, polyethylene glycols, poiyhydroxyethoxylated castor oil, peanut 
oil, olive oil, gelatine, lactose, terra alba, sucrose, dextrin, magnesium carbonate, sugar, 
cyciodextrln, amyiose, magnesium stearate, talc, gelatine, agar, pectin, acacia, stearic 

30 acid or lower alky! ethers of cellulose, silicic acid, fatty acids, fatty acid amines, fatty acid 
monogfycerides and diglycerides, pentaerythritol fatty acid esters, poiyoxyethysene. 
hydroxymethylcefiulose and polyvinylpyrrolidone. Similarly, the carrier or diluent may 
include any sustained release materia! known in the art, such as glyceryl monostearate or 
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. , >ne or mixed with a wax. The forrnu a 

agents, emulsifying and suspending agents, preserving agents, sweetening agents or 
' a; ons of the invention may be formulated so as to provide 

quick, sustained, or delayed release of the active ingredient after administration to the 
5 patient b <■ 1 s own in the art. 

The pharmaceutical compositions can be sterilized and mixed, if desired, with 
auxiliary agents, ernulsifiers, salt for influencing osmotic pressure, buffers and/or 
colouring substances and the like, which do not deleteriously react with the active 
compounds. 

10 The route of administration may be any route, which aw - t\ ^ 

active compound of the invention which inhibits the enz , % J f " v to the 

appropriate or desired site of action, such as orai, nasal, pulmonary, buccal, subdermai, 
intradermal, transdermal or parenteral e.g. rectal, depot, subcutaneous, intravenous, 
intraurethrai, intramuscular, intranasal, ophthalmic solution or an ointment, the oral route 

15 being preferred. 

If a solid carrier is used for oral administration, the preparation may be tabietted, 
placed in a hard gelatin capsule in powder or pellet form or it can be in the form of a troche 
or lozenge, if a liquid carrier is used, the preparation may be in the form of a syrup, 
emulsion, soft gelatin capsule or sterile injectable liquid such as an aqueous or 
20 non-aqueous liquid suspension or solution. 

For nasal administration, the preparation may contain a compound of the invention 
which inhibits the enzymatic activity of DPP-1V, dissolved or suspended in a liquid carrier, in 
particular an aqueous carrier, for aerosol application. The carrier may cum. • 
such as - ' ts, e.g. propylene glycol, surfactants, absorption enhancers such 

25 as least tc tat i c v or cyctodexirin, or preservatives such as parahenes. 

For parenteral application, particularly suitable are injectable solutions or 
suspensions, preferably aqueous solutions with the active compound dissolved in 
polyhydroxylated castor oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder 
30 or the like are particularly suitable for oral application. Preferable carriers for tablets, 
dragees, or capsules include lactose, corn starch, and/or potato starch. A syrup or elixir 
can be used in cases where a sweetened vehicle can be employed. 

A typical tablet which may be prepared by convent a f ng techniques may 
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contain: 

Core; 

Active compound (as free compound or sail thereof) 250 mg 



Colloidal silicon dioxide (Aerosil)® 1 -5 mg 

5 Cellulose, mlcrocryst. {Avicei}® 70 mg 

Modified cellulose gum (Ac-DI-Sol)® 7.5 mg 

Magnesium stearate Ad. 

Coating: 

10 HPMCapprox. 9mg 

*Mywacett 9-40 T approx. 0.9 mg 



*Acyiated monoglyceride used as plasticizer for film coating, 

15 The compounds of the invention may be administered to a mammal, especially a 

human in need of such treatment, prevention, elimination, alleviation or amelioration of 
the various diseases as mentioned above, e.g. type II diabetes, IGT, IPC : 
appetite regulation or as a blood glucose lowering agent, and especially type II diabetes. 
Such mammals Include also animals, both domestic animals, e.g. household pets, and 

20 non-do 5 a 5 uch as wildlife. 

The compounds of the invention are effective over a wide dosage range. For 
example, in the treatment of adult humans, dosages from about 0,05 to about 1000 mg, 
preferably from about 0.1 to about 500 mg, per day may be used, A most preferable- 
dosage is about 0.5 mg to about 250 mg per day. In choosing a regimen for patients If 

25 may frequently be necessary to begin with a higher dosage and when the condition is 
under control to reduce the dosage. The exact dosage will depend upon the mods of 
administration, on the therapy desired, form In which administered, the subject to be 
treated and the body weight of the subject to be treated, and the preference and 
experience of the physician or veterinarian in charge. 

30 Generally, the compounds of the present invention are dispensed in unit dosage 

form comprising from about 0.05 to about 1000 mg of active ing; jdien together with a 
pharmaceut s [ ble carrier per unit dosage. 

Usually, dosage forms suitable for oral, nasal, puimonai or transdermal 
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administration comprise from about 0.05 mg to about 1000 mg, preferably from about 0.5 
rng to about 250 mg of the compounds admixed with a pharmaceuticaliy acceptable carrier 
or diluent. 

The invention also encompasses prodrugs of a compound of the invention which 
5 on administration undergo chemical conversion by metabolic processes before becoming 
active pharmacological substances. In general such prodrugs wiii be 
derivatives of a compound af the invention which are readily convertible in vivo into a 
compound af the invention. Conventional procedures for the selection and preparation of 
suitable prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. 
10 Bundgaard, Eisevier, 1985. 

The invention aiso encompasses active metabolites of a compound of the 
invention. 



Methods for measuring the activity of compounds which inhibit the eresymatic 
15 activity of CD2S/DPP-IV 

Chemical compounds are tested for their ability to inhibit the enzyme activity of 
purified CD28/DPP-IV. Briefly, the activity of CD26/DPP-IV is measured in vitro by its 
ability to cleave the synthetic substrate Gly-Pro-p-nitroan sice 3 -P >pNA). Cleavage of 

20 Giy-Pro-pNA by OPP-IV liberates the product p-nltroaniiide (pNA), whose rate of 
appearance is directly proportional to the enzyme activity. Inhibition of the enzyme 
activity by specific enzyme inhibitors slows down the generation of pNA. Stronger 
Interaction between an inhibitor and the enzyme results in a slower rate of generation of 
pNA. Thus, the degree of inhibition of the rate of accumulation of pNA is a direct 

25 measure of t • strength oi enzyme ibition Thf t -uiat ; N - ^ - . 

spectrophotometricaliy. The inhibition constant, Ki, for each compound is determined by 
rr its of enzyme with several different concent' nc vi in-, uitor and 

substrate. 

30 The following reagents and cells are commercially available: 

Porcine CD26/DPP-IV (Sigma D-7052), Gly-Pro-pNA (Sigma G0513). 
Assay buffer: 50 mM Trts pH7.4, 150 mM NaCI, 0,1% Triton X-100. 
Giy.-?JXHpJ^AjigaYase^ssay for..CD26: 
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The activity of purified CD26/DPP-IV is assayed in reactions containing: 
70 ui assay buffer 
10 u! inhibitor or buffer 

10 ul substrate (G!y-Pro-pNA from a O.tM stock solution in water) or buffer 
5 10 ui enzyme or buffer 

Reactions containing identical amounts of enzyme, but varying concentrations of 
inhibitor and substrate, or buffer as control, are set up in parallel in individual wells of a 
96-weli ELiSA plate. The plate is incubated at 25°C and absorbance is read at 4C»5 nm 
after 80 min Incubation. The inhibitor constants are calculated by nonlinear re-. - 
10 hyperbolic fit and the resuit is expressed as inhibition constant (Kt) in nM, 



The Zucker Diabetic Fatty (ZDF) rat model can be used to investigate the effects 
15 of the compounds of the invention on both the treatment and prevention of diabetes as 
rats of this sub-strain are initially pre-diabetic although develop severe type 2 diabetes 
characterised by increased HbA1c levels over a period of 6 weeks. The same strain can 
be used to predict the clinical efficacy of other anti-diabetic drug types. For example, the 
mode! predicts the potency and limited clinical efficacy of thiazolidinedione insulin 
20 .sensitizer compounds, 



EXAMPLES 

A further detailed description of the invention is given with reference to the 
following examples. 
25 Example 1 

(S.S) 1 ~{2-Amino-3 .3-dimethyi^utyjy^ 

(S}-2-A;Tiino-/V-fe.^-butyioxycarbonyi-3 t 3-dimethyibutyric acid (308 mg, 1.33 
mmoi) was dissolved in 3 mi of dichloromethane and 1 -hydroxy-7-azabenzoiriazole 
30 (HOAT) (ISO mg, 1.33 mmol) and 1-ethy!-3-(3-dimethy!aminopropyi)-carbodiimide, 
hydrochloride (EDAC) (258 mg, 1.35 mmoi) was added. The mixture was stirred at room 
temperature for 30 minutes, and then (S) 2,5-dihydro-1H-pyrroie-2-carbox\ tck 
(150 mg, 1.33 mmoi) and dlisopropylethyiamine (0.46 ml, 2.88 mmoi) were added. The 
reaction mixture was stirred at room temperature for 20 hours. The solvent was 
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evaporated and the crude product was purified by preparative HPLC, using acetonltrile 
/water as the eiuent. Fractions containing the product were collected and the solvents 
were evaporated, to afford 200 mg of (S,S) [1-{2-Carbamoyl-2,5-o'ihycro-pyrrofe-1- 
v , i npylj-carbamic acid tert-butyi ester (2) 2 - r . ^ 
5 {CDCIa. 200 MHz) 5: 1.03 (s, 9H); 1.42 (s, 9H); 4.29 (d, 1H); 4.38-4,50 <m, 1H); 4.62-4.73 
(m. TH); 5.25-5.33 (m, 2H); 5.85-6.00 (m, 3H); 6.88 (br. s, 1H), 

(175 mg, 0.54 mmol) of (2) was dissolved in 4 ml of pyridine and the mixture was 
cooled to 0'C. Phosphorus oxychloride (0.2 mi. 2.15 mmol) was added drcpwise and 
after 10 minutes of stirring the reaction mixture was poured into 20 rnl of ice water and 
10 the organic material was extracted Into 5 x 10 ml of ethy! acetate. The combined organic 
extract was washed with 2 x 20 mi of water, 1 x 20 mi of brine and dried over magnesium 
sulphate. The solvent was evaporated to afford 140 mg of (S,S) [1-(2-Cyano-2,5-dihydro- 
pyrrole-1-carbonyl}-2 I 2-dimethy!-propyO-carbamicacid tert-butyi ester (3) O s 85 v > - 
r H«NMR (COCis, 200 MHz) 5: 1-05 (S, 9H); 1.42 (s, 9H); 4.22 (d, tH); 4.39-4.53 (m, 1H); 
15 4.65-4.77 (m, 1H); 5.30 (d, 1H); 5.41-5.48 (m, 1H); 5.83-5.90 (m. 1H); 6.09-6,15 (m, 1H). 

(140 mg, 0.48 mmoi) of (3) was dissolved in 0.5 ml of dichioromethane and the 
mixture was cooled to 0°C. 0.5 ml of trifludroacetic acid was added and the reaction 
mixture was stirred at 0°C for 1 hour. The solvent was evaporated and the crude product 
was purified by preparative HPLC, using acetonitriie /water as the eiuent. Fractions 
20 containing the product were coliected and the solvent was evaporated, to afford 25 mg of 
the title compound (1) as the trifluoroacetic acid sait. Oil, 17% yield. 'H-NMR (MeOH, 200 
MHz) 8: 1.20 (s, 9H); 4.08 (s, 1H); 4,46-4.70 (m, 2H); 5.55-5.62 (m, 1H); 5.95-6,02 (m. 
1H); 6.22-6.29 (m, 1H). LC-MS, m/z: 208.4 (M+1) 

The following compounds were prepared essentially by the route outlined in 
25 example 1, however, most compounds were aiso purified by preparative HPLC after the 
dehydration step. 

(S.S) 1-C2-Arwn(Hrmethyl-psnH^^ 

(29 mg) LC-MS (Ei). m/z: 205 {M+1}. Prepared from (S) 2-tert- 
8utoxycarbonyiamino-4-metnyi-pent-4-enoic acid. 

(30 mg) 1 H-NIVSR (CDC13, 200MHz). S: 6.13 (d, 1H); 5.90 (d, 1H); 5.50 (s, 1H); 
4,78 (s, 1H); 4.46 (m, 2H); 3,53 (s, 2H); 2.52 (s, 1H); 2.18 (m, 3H); 1.4 (m, 1H). LC-MS 
(Ei), m/z: 192 (M+1). Prepared from N-Boc-proiine. 
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(S, $} 1 -{2-Aroino-3-phenyl-prepio^ 

(27 nig). 1H-NMR (C0Ci3, 200MHz} §: 7.30 (m ( 5H); 5.85 (do, 1H); 5.70 (dd, 1H); 
5,38 (m, 1.H); 3.33 (dd, 1H); 4.2 {dd, 1H); 3.33, (do, 1H); 3.15 (dd, 1H); 2.88 {dd, 1H). LC- 
MS (Ei), m/z: 242 <M+1). Prepared from N-Boc-Phenyiaianine. 

(88 mg). 1H-NMR (CDCI3, 200MHz) 5: 6.17 (dd, 1H); 5.90 (dd, 1H); 5.50 (m, 1H); 
4.63 (dd. 1H); 4.38 ~ 4.28 (dd, 1H); 4.28 -4.15 (dd, 1H); 1.92 - 1.54 Cm, 3H); 1. 00 (d, 
6H). LC-MS (El), m/z: 208 (M+1). Prepared from N-Boc-Leucine. 

(S„S.) 1-[2-Amino-3-{4-rnethQxy-phenyi)rX^^ 

10 carhonitrHa (6) (61 mg) 1H-NMR (COC13, 200MHz) §: 7.15 (d, 2H); 8.78 (d, 2H); 5.85 (d, 
1H); 5.88 (d, 1H); 5.30 (s, 1H); 4.38 (m, 1H); 4.25 (d, 1H); 3.73 (s, 3H); 3.32 (m, 1H); 
3.12 (nj, 2H). LC-MS (Ei), m/z: 272 (M+1). Prepared from (S) 2-tert- 
Butoxycarbonyiarriino-3-(4-rnethoxy-phenyi)-propfonic acid. 

15 (38 mg) 1H-NMR (CDCI3, 200MHz) 5: 7.48 (m, 5H); 5.57 (d, 1H); 5,75 (d, 1H); 

5.43 d, 1H); 5.37 (s, 1H); 4.50 (dd, 1H); 3.75 (dd, 1H). LC-MS(ES), m/z: 228 (M+1). 
Prepared from (S)-Phenyigfycsne. 

(S,3) 1 .(2>Amjnn.3.hen7yif>xy-propionYt)-ZS.^dihVClro>1 H-PVrfQlfc2?i&£tmiMie..C£) 
(81 mg) 1H-NMR (COCS3, 200MHz) 8: 7.32 (m, 5H); 6.05 (dd, 1H); 5.82 (dd, TH); 
20 5.45 (dd, 1H); 4.88 - 4.42 (m, 4H); 4.15 (dd, 1H); 3.83 d, 2H). LC-MS(S), mft: 272 
(M+1). Prepared from N-Boc-O-benzylserihe. 
(R fi) 1 .(?.Amino^-mftthylsulfap\^ 

(85 mg) 1H-NMR (CDCI3, 200MHz) 5:6.15 (dd, 1H); 5.88 (dd, 1H); 5.52 (m. 1H); 
25 4.58 (dd, 2H); 4.40 (t, 1H); 2.85 (m, 2H); 2.22 (m, 2H>; 2.15 (s, 3H) LC-MS(Ef), m/z: 226 
(M+1). Prepared from N-Boc-methionine. 

(116 mg) 1H-NMR (CDCI3, 200MHz) §: 6.09 (d, 1H); 5.83 (d, 1H); 5.55 (s, 1H); 
4.82 (d, 1H); 4.35 (d, 1H); 4.07 (d, 1H); 1.80 (m, 6H); 1.2 (m, 5H). LC-MS(EI), m/z: 234 
30 (M+l). Prepared from (S) N-Boc-cyciohexyiglycine 
(2.SJ2lSu21R) 



(46 mg)1H-NMR (CDCI3, 200MHz) 5: 6.15 d(1H); 5.38 <d, 1H); 5.53 (s, 1H); 4.62 
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(d, 1H); 4.35 (d, 1H); 4.19 (d t 1H)1.96 (m, 1H); 1,60 (m, 1H); 1.38 {m, 1H); 1.1 (m, 6H). 
LC-MS(EI), m/z: 208 (M+1). Prepared from N-Boc-ailo-isoieucine 

02} 

(8 mg) 1 H-NMR (CDGS3, 20GMHz) 5: 8.30 (d, 1H); 7.95 (t, 2H); 7.30 (m, 4H); 5.87 
(rn, 1H); 5.78 (m, 1H); 5.52 (m, HH); 5.40 (m, HH); 4.43 (m, 1H); 4.45 (m. iH); 4.38 (m, 
1H); 3.40 (m, 1H) LC-MS(Ei), m/z: 277 (M). Prepared from (S) N-Boc-2-naphtylgfycine 

saiiwaMifiJ^.34 

(41 mg) 1 H-NMR (CDCI3, 200MHz) 5: 6.12 (dd, 1H); 5.85 (dd, 1H): 5.48 (dd, 1H); 
4.62 (dd, 1H); 4.35 (rri, 1H): 4,05 (d, 1H); 2.0 (m, 1H): 1.61 (m, 1H); 1.27 (m, 1H); 1.07 
(d, 3H); 0,97 (t, 3H). LC-MS(EI), m/z; 208 (M+1). Prepared from N-Boc-isoleucine 
1-f?-Amino-3-(4-fluofo-phenyfe^^^ 



15 (51 mg) 1H-NMR (CDCI3, 200MHz) §: 7.25 (m, 2H); 7.15 (m, 2H); 5.90 (m, 

1H); 5.74 (m, 1H): 5.38 (m, 1H); 4.25 (m. 2H); 3.17 (m, 3H). LC~MS(Ei), m/z: 260 
(M+1). Prepared from N-Boc-p-fluorophenylglycine. 

3=Ajiijpr)-4-(2-r f y^no-2 ,5-dihydrQ-pyrmt£{4d)r^KQ-butYrio gc? d mgmyLeslfiL05) 
(21 mg) LC-MS(ES), m/z: 224 (M+1). 1H-NMR (MEOH, 200MHz) 5: 6.23 (m, 1H); 
20 5.95 (m, 1H); 5.53 (m, 1H); 4.55 (m, 3H); 3.75 (S, 3H); 3.72 (t,1H); 3,18 ~ 2.79 (m. 3H). 

(13 mg) LC-MS(ES), m/z; 166 (M+1). 1 H-NMR (MEOH, 200MHz) S: 6.25 (m, 1H); 
5.98 (m, 1H); 5.54 (m, 1H); 4.50 (m, 2H); 4.27 (q, 1H); 1.57 (d, 3H). 

25 (33 mg) LC-MS(ES), m/z: 300 (M+1). 1 H-NMR (MEOH, 200MHz) §: 7.36 (rti, 5H); 

6.19 (m, 1H); 5.95 (rn, 1H); 5.52 (m, 1H); 5.20 (s, 2H); 4.83 - 4.42 (m, 3H); 3.35 - 2.S7 
(cn, 2H). 

OS) 

30 (39 mg) LC-MS(ES), m/z; 314 (M+1). 1 H-NMR (MEOH, 200MHz) 6: 7.35 (m, 5H); 

6.20 m, 1H); 5.95 (m, 1H); 5.53 (m, 1H); 5.18 (s, 2H); 4.45 (m, 2H); 4.35 (dd, 1H); 2.63 
(t, 2H); 2.23 (rn, 2H). 

m 
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(1 mg} i-C-MS(ES), m/z: 318 (M+1) 

narhonitrffe (20) 

(49 mg) LC-MS{ES), m/z: 240 (M+1). 

(21) 

(30 mg) LC-MS(ES), m/z: 248 (M+1). 

10 (6 mg) IC-MS(ES), m/z: 322 {M+1). 

(23 mg) LC-MS(ES), m/z: 490 (M+Na*). 1 H-NMR (MEOH, 200MHz) §: 7.24 (m, 
15H); 8.23 (m, 1H); 5.98 (m, 1H); 5.57 (m, 1H); 4.60 (m, 2H); 4.30 (s, 1H); 1.58 (s, 3H); 
15 1.52(s,3H). 

342^102:244^^ 
.ptyas^s=2iCi5rbQn,itrile (25), 

(3 mg) LC-MS(ES), m/z: 346 (M+1). 
C&S) j42^g3tog=3^3^^ 

(58 mg) LC-MS(ES), m/z: 330 (M+1). 1H-NMR (MEOH, 200MHz) §:7.32 (d, 2H): 
7.13 (d, 2H); 8.20 (m, 1H); 5.95 (m. 1H); 5.52 (m, 1H); 4.42 (m, 2H); 4.07 (s, 1H); 3.90 
(dd, 2H); 2.30 (s, 3H); 1.58 (s, 3H); 1.46 (s. 3H). 

1-p-Aminn-9.f4-fli infn-phanyi ).a^tyl|-P S-riihyHrn-1 H-rwrmte-g-rarbonitriie (27) 
25 (58 mg) LC-MS(ES), m/z: 246 (M+1). 1 H-NMR (MEOH, 200MHz) 8: 7.50 (rn, 2H); 

7.29 (m, 2H); 6.12 {rn, 1H); 5.92, (m, 1H); 5.58 (m, 1H); 5.40 (s, IB); 4.50 (dd, 1H); 3,75 
(rn, 1H). 

{65 mg) LC-MS(ES), m/z: 268 {M+1.}.. 1 H-NMR {MEOH, 200MHz) 5:7.20 {rn, 3H); 
30 8.23 (m, 1H}; 5.97 (m, 1H); 5.56 (m, 1H>; 4.53 (m, 2H); 4.48 (s, 1H); 3.20 - 2.96 (m, 6H). 

(42 mg) LC-MS(ES), rn/z: 195 {M+1}. 1 H-NMR (MEOH, 200MHz) §: 8.05 {m. 1H); 
5.89 (m, 1H); 5.21 (m, 1H); 4.52 - 4.38 (m, 2H); 4.15 - 4.00 (m, 1H); 2.50 - 2.15 (m, 
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1H); 1.18 d, 3H); 1.08 (d, 3H>. 



(115 mg) LC-MS(ES), m/z: 238 (M+1), 

5 (45 mg) LC-MS(ES), m/z: 178 (M+1) 

(57 mg) IC-MS(ES), m/z: 242 (M+1>. 1'H-NMR (MEOH, 200MHz) 8:7.34 (s, 5H); 
5.95 (m, 1H); 5.83 (m. 1H); 5,45 {m, 1H); 4.45 (m, 1H); 4.25 (m, 1H); 3.33 - 3.00 (m. 
3H). 

1 0 142-Aminn.htityry l)-2.5-di hydro-1H.pyrrQle--2-c3rfaQnjirile i33A 

(60 mg) LC-MS(ES), m/z: 180 (M+1). 1 H-NMR (MEOH, 200MHz) 6:6.25 (m, IN); 
5.98 (m, 1H); 5.55 (m, 1H); 4.50 (m, 2H): 4.22 (t, 1H); 2,00 (m, 2H); 1.18 (t, 3H). 

(53 nig) LC-MS(ES), m/z: 281 (M+1). 1 H-NMR (MEOH, 200MHz) 8: 7-70 ~ 7.03 
15 (m, 5H); 5.90 (m, 1H); 5.80 (m, 1H); 5.45 (m. 1H); 4.42 (m, TH); 4.20 (m, 1H); 3.45 - 
3.15 (m, 3H). 

(177 mg) 1 H-NMR (MEOH. 300MHz) 8: 6.25 (m, 1H); 5.98 (m, 1H); 5.53 (m, 1H); 4,49 
(m, 2H); 4.15 (m, 1H); 3.43 (m, 1H); 3.08 (m. 1H); 2.29 (m, IN); 1.95 (m, 2H); 1.71 (m, 

(357 mg). 1 H-NMR (MEOH, 300MHz) 8: 7.30 (m, 4H); 6.28 (m, IN); 8.01 (to, 1H); 5.60 
(m, 1H); 4.63-4.42 (m, 5H); 3.52 (dd, 1H); 3.19 (dd, IN). 

25 i^aAnaiQQacy^^ 

LC-MS(ES), miz: ; 206 (M+1), 
LC-MS(ES), m/z: 208 (M+1). 



20 3H). 



30 LC-MS(ES), m/z: 270 (M+1). 

LC-MS(ES), m/z: 258 (M+1). 

LC-MS(ES), m/z: 208 (M+1). 
3 5 i ■rvA^.n-^-fi.phftn yUhftx^.ft nnyi).? ^ihyrinv1H.nvrrnifv?-S-Cfirbonitrite (42) 

LC-MS(ES), m/z: 281 (M+1). 
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LC-MS(ES), m/z: 381 (M+1). 
l:(2tP.yrjaikiia-2-yLacg.^ 
5 LC-MS(ES), m/z; 206 (M+ 1 ). 

nrsrbnniiriig (45) 

LC-MS(ES), m/z: 302 (M+1). 

1 0 LC-MS<ES). m/z: 268 (M+ 1 ). 



i^ampie_2 



4-Cyanobenzaldehyde (500 mg, 3.8 mmo!) was dissolved in 5 mi of ethanol (96%) 
and L-H-cysteine hydrochloride (460 mg, 3.8 mmoi) and natriumacetate trihydraie (468 
mg t 5,7 mmoi) dissolved in 5 mi of water was added. The reaction mixture was stirred for 
18 hours at room temperature and the white cr/stais were collected by filtration and 
20 washed twice with 15 mi of watenethano! (1:1), to afford 400 mg of 2-{RS)-(4- 
cyanophenyi)thiazoiidine-4-(R)-carboxyiic acid (48) in 44 % yield. 1-H-NMR (MEOH. 
300MHz) 5: 7.69 (m, 4H); 5.81 {s, VSH); 5.60 (s, J4H); 4.23 (66, 14H); 4.02 (dd, J4H); 3.52- 
3.17 (m.2H). 

25 (265 mg, 1.13 mmoi) of (48) was dissolved in 10 mi of tetrahydrofuran, 5 mi of 

water, and (0.452 mi, 1.13 mmoi) of a 10% aqueous solution of sodium hydroxide. Di- 
tert.-butyl dicarbonate (321 mg, 1.47 mmoi) was added and the reaction mixture was 
stirred for 5 days. Tetrahydrofuran was evaporated off and the remaining was dissolved 
in 50 mi of ethyl acetate and 50 m! of water, and solid potassium hydrogen sulphate was 

30 added until pH=2. The organic materia! was extracted into 4 x 50 ml of ethyl acetate and 
the combined organic extracts were washed with 100 ml of water, and 100 mi of brine, 
and dried over sodium sulphate. The solvent was evaporated to afford 340 mg of 2-(RS)- 
(4-cyanopheny1)thiazolidine-4-(R)-carboxyiic acid 3-carboxyiic acid tert-butyi ester (49) 
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as beige crystals in 90% yield. TH-NMR (CDCI3, 300MHz) §: 7.62 <m, 4H); 6.21-5.41 (m, 
my, 5.02-4.78 (m, 1H); 3.47-3.21 (m, 2H); 1.42 (s, 3H); 1.24 (s, 8H). LC-MS<ES}, m/z: 
235.1 (M-99(BOC) and 357.2 (M+23(Na)). 

5 (49) was coupled to (S) 2 ) 5~d!hydro~1.H-pyrroie-2-carbcxyiic acid amide and 

dehydrated with phosphorus oxychloride and finally deprotecied with tnfluoroacetic acid 
as described in example 1, and purified by preparative HPLC to afford 52 mg of the title 
compound (47). 1H-NMR {MEOH, 300MHz) §: 7.75-7.83 {m, 4H); 6.24 (m, 1H); 5.95 (m, 
1H); 5.82 (s, VzH); 5.65 (s, VzH); 5.48 (m, 1H); 4.69 <m. 1H); 4.4S (m, 1H); 4.27 (m, 1H); 

10 3.48 (m, 1H); 3.22 (m, 1H>. LC-MS(ES), m/z: 311.2 (M+i) 

The following compounds were prepared by the routs outlined in example 2= 
however, all compounds were also purified by preparative HPLC after the dehydration 
step. 

15 

(32 mg) 1H-NMR (MEOH, 300MHz) 8: ) 8: 7.41-7.15 (m, 5H); 5.80 (dd, &H); 6.45 
(dd, YzH); 8,20 (m, 1H); 5.92 (m, 1H); 5.70 (d, VaH); 5.51 (d, 34H); 5.45 (m, IN); 4.88-4.29 
20 <m, 2H); 4.12-3.88 {m, 1H); 3.81-2.82 (m, 3H); 140 (m, 3H). LO-MS(ES), m/z: 314.2 
<M+1). 

carbonMe_(SD 

{40 mg) 1H-NMR (MEOH. 300MHz) 8: ) ft: 7.40 (m, 5H); 6.73 (m, HH); 6.48 (m, 
25 14H); 6.25 (m, 1H); 5.98 (rn, 1H); 5.52 (m, 1H); 5.11 (m, 1H); 4.72-3.91 (ra, 3H); 3,89- 
2.91 (m, 2H). LC-MS(ES), m/z: 286.2 (M+1). 

l-(Thja7ondine-4~{R)-C3mopyl)-2,5-^^ 
(R)-(-)-Thiazo!idine-4-carboxy«c acid was used as the starting material instead of L- 
(+Vcysteine hydrochloride as in example 2. The title compound was synthesised as 
30 outlined in example 2, starting at the BOC-protection step, to afford 46 mg of (X+7), 
LC-MS(ES),m/z:21G(M+1). 
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CLAIMS 

1 . A compound of formula I 



wherein 

at least one of the bonds in the five-membered ring is a double bond; 

B is any alpha or beta amino acid connected to the ring with an amide or peptide 

15 bond; 

or a salt thereof with a pharmaceuticafiy acceptable acid or base. 



2. A compound of formula 11 
20 N 



25 




at least one of the bonds in the five-membered ring is a double bond; 

R 2 is H; CrC-,0 aikyl optionally substituted with one or more R 4 independently; C r 
30 C10 alkenyi optionally substituted with one or more R 4 independently; CrCio-alkynyl 
optionally substituted with one or more R 4 independently; Cs-Cio-cycloalkyl optionally 
substituted with one or more R 4 independently; C**Cio cycloalkenyi optionally substituted 
with one or more R 4 independently; aryi optionally substituted with one or more R a 
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independently; or heteroaryl optionally substituted with one or more FT Independently; 

R 3 is H; C1-C10 alky! optionafiy substituted With one or more R' ; independently; C 2 - 
C10 aikenyi optionally substituted with one or more R 4 Indepe 
optionally substituted with one or more R 4 independently; Ci-C\ cycle k\ op j > 
5 substituted with one or more R* independently; C5-C0 cycloalkenyi optionally substituted 
with one or more R 4 independently: ary! optionally substituted with one or more R s 
independently and/or fused to a Gs-C« cycioalkane; or heiero^ 
with one or more R 5 independently and/or fused to a Cs-Cio cycioalkane; 

R 2 may be connected to R 3 by a saturated or unsaturated bridge containing 1-3 
10 carbon atoms, nitrogen atoms, oxygen atoms, or sulphur atoms independently, or a 
valence bond, thus forming a ring, said ring may be fused to an aryl or hetero. yi 
optionally substituted by one or more R° independently; 

R 4 is cydoaikyl, aryl optionally substituted with one or more R £ ' independently; 
heteroaryl optionally substituted with one or more R B independently; amino opton^K 
15 substituted with one or more R 6 independently; -SO-R 6 ; -SQ r R 5 ; -GO-R 8 ; -CGO-R 8 , - 
CONH-R 5 ; -CON{R 6 ) 2 ; -O-R 8 ; -S-R 8 ; carboxy; acetamido; cyano; nitro; halogen; hydroxy; 
trifiuoromethyi; trifiuoromethoxy; suifamoyi; carbamoyl; hydroxymethyi; 

R 5 is halogen, C1-C10 alky!, C1-C10 aikoxy, Crdo aikyiamino, C1-C0 dialkyiamino, 
benzyl, benzyloxy, hydroxymethyi, nitro, trifiuoromethyi, trifiuoromethoxy, 
20 trifiuoromethyithio, N-hydroxyimtno, cyano; carboxy; acetamido; hydroxy; suifamoyi, 
carbamoyl; 

R* is C1-C10 aikyl, C 2 -Ci 0 aikenyi, C 2 -Cic-a!kynyi, Cs-Cso-cycloatkyi, C s ~Cia 
cycloalkenyi where any one of said alky!, aikenyi, alkynyl, cydoafkyi, or cykloaikenyi may 
optionally be substituted with aryl optionally substituted with one or more R 5 
25 independently or heteroaryl optionally substituted with one or more R y Independently; 
benzyl, phenefhyl; ary! optionally substituted with one or more R s independently; or 
heteroaryl optionally substituted with one or more R 5 independently 

with the proviso that R 2 and R 3 cannot both be H; 

or a salt thereof with a pharmaceutical acceptable acid or base. 

30 
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3. A compound of formula Hi 

N 



5 




r crmuia Hi 



10 wherein 

R 2 is H; CrCic aikyl optionally substituted with one or mora R 4 independently; C r 
Gio aikenyi optionally substituted with one or more R 4 independently; C 2 -Cio-alkynyl 
optionally substituted with one or more R 4 independently; CrCto'Cyoioalkyl optionally 

15 substituted with one or more R 4 independently; C5-C10 cycioaikeny! optionally substituted 
with one or more R 4 independently; aryl optionally substituted with one or more R s 
independently: or heteroaryl optionally substituted with one or more R independently; 

R 3 is H; C1-C10 aikyl optionally substituted with one or more R 4 independently; Gr 
C10 aikenyi optionally substituted with one or more R* independently; C 2 -Cio-alkynyl 

20 optionally substituted with one or more R 4 independently; C3-C10 cycloatkyi optionally 
substituted with one or more R 4 independently; Cs-C !0 cycioaikeny! optionally substituted 
with one or more R* independently; aryl optionally substituted with one or more R a 
independently and/or fused to a C 3 -C 10 cycloaikane; or heteroafy! optionally substituted 
with one or more R 5 independently and/or fused to a C 3 -C?<> cycloaikane; 

25 R 2 may be connected to R 3 by a saturated or unsaturated bridge containing 1-3 

carbon atoms, nitrogen atoms, oxygen atoms, or sulphur atoms independently, or a 
valence bond, thus forming a ring, said ring may be fused to an aryl or heteroaryl, 
optionally substituted by one or more R 5 independently; 

k>I ary, optionally substituted with one or more independently; 

30 heteroaryl optionally substituted with one or more R 5 independently; amino optionally 
substituted with one or more R 6 Independently; -SO-R 8 ; -SG 2 -R ; -CO-R : -COO-R , - 
CONH-R*; -CON(R e } 2 ; -O-R 8 ; -S-R 6 ; carboxy; acetamido; cyano; nftro; halogen; hydroxy; 
trifluoromethyl; trifluoromethoxy; sulfamoyi; carbamoyl; hydroxymethyi; 
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R s is halogen, C r C 10 alkyl, C»-Ci 0 aikoxy, C1-C10 alkyiamlno, G1-C10 diaikyiamsno, 
benzyl, benzyloxy, hydroxymethyl, nitro, trifiuoromethy!, triffuoromethoxy, 
trifiuoromethyithio, N-hydroxyimino, cyano; carboxy; acetamido; hydroxy; suifamoyl, 
carbamoyl; 

5 R 8 is CrCto alkyl. CrCio aikenyi, CrCto-alkynyl, C 3 -Cio-cycloalkyi <VC 0 

cycloalkenyi where any one of said aikyj, aikenyi, alkynyi, cycioaikyi, or cykioalkenyi may 
optionally be substituted with aryl optionally substituted with one or more R" 1 
independently or heteroaryi optionally substituted with one or more R 5 independently; 
benryl, phenelhyi; aryl optionally substituted with one or more R* independently, or 
10 heteroaryi optionally substituted with one or more R s independently 
with the proviso that R 2 and R 3 cannot both be H; 
or a salt thereof with a pharmaceutical^ acceptable acid or base. 



4. A compound of formula IV 

15 



N 




Formula IV 



wherein 

at least one of the bonds in the five-membered ring is a double bond; 

25 

substituted with one or more R 4 independently; C5-C10 cycioaikenyl optionally substituted 
30 with one or more R 4 independently; aryl optionally substituted with one or more R 
Independently; or heteroaryi optionally substituted with one or more R" Independently: 

R 3 Is H; CrC-,0 alkyl optionally substituted with one or more R 4 independently; C r 
C10 aikenyi optionally substituted with one or more R 4 independently; C 2 -Ci C -alkynyl 
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• with one or more- R 4 independently; Cs-C-o 
s 3 itu " th one or more R* independently; Cg-da cycloaikenyi optionally substituted 
with one or more R* independently; aryl optionaiiy subs utec >n e 
independently and/or fused to a C 3 -C« cycioalkane; or heteroaryi optionally substituted 
5 with one or more R s independently and/or fused to a C3-C10 cycfoalkane; 

R 2 may be connected to R 3 or R 7 by a saturated or unsaturated bridge containing 
1-3 carbon atoms, nitrogen atoms, oxygen atoms, or sulphur atoms Independently, or a 
valence bond, thus forming a ring, said ring may be fused to an sryl o 
optionally substituted by one or more R 5 independently; 

10 R 4 is cycioaikyi; aryl optionally substituted with one or more R J indepe 

heteroaryi optionally substituted with one or more R* independently; amino optionaiiy 
substituted with one or more R 8 independently; -SQ~R S ; -S0 2 -R a ; -CO-R 0 ; -C00-R 8 , - 
CONH-R ? ; -CON{R 6 ) 2 ; -Q-R s : -S-R 6 ; carboxy; acetamido; cyano; nitro; halogen; hydroxy; 
trifluoromethyi; trifiuoromethoxy; sulfamoyl; carbamoyl; hydroxymethyi; 

15 R 5 Is halogen, CrCio aikyl, Ci-C« alkoxy, C-C10 alkyiamlno, C»-Ci 0 dialkylaroino, 

benzyl, benzyioxy, hydroxymethyi, nitro, trifluoromethyi, trifiuoromethoxy, 
trifluoromethylthio, N-hydroxyimino, cyano; carboxy; acetamido; hydroxy; sulfamoyl. 
carbamoyl; 

R* is d-Cte alky!, C r Cio alkenyi, Cz-Cw-alkynyi, C 3 -Cto-cycloalkyl, Cs-Cto 
20 cycloaikenyi where any one of said alkyi, alkenyi, alkynyi, cycioaikyi, or cykioalkenyi may 
optionally be substituted with aryl optionaiiy substituted with one or more R a 
independently or heteroaryi optionally substituted with one or more R 
benzyl, phenethyi; aryl optionaiiy substituted with one or more R 5 Independently; or 
heteroaryi optionally substituted with one or more R 5 independently; 
25 R 7 is H; Ci-Cio alkyi optionally substituted with one or more R* independency; Ca- 

de alkenyi optionaiiy substituted with one or more R 4 independently; C ~C< -. 
optionally substituted with one or more R 4 independently; C t. o optionally 
substituted with one or more R 4 independently; C5-C10 cycloaikenyi optionally substituted 
with one or more R 4 independentiy; aryi optionaiiy substituted with one or more R" 
30 independently; heteroaryi optionally substituted with one or more R" independently, 
alkoxy. C o t C-C Kyi ^-Cio dialkyiamino 

hydroxymethyi, nitro. trifluoromethyi, tn'fiuorometh > 5 ) N- 

hydroxyimino, cyano; carboxy; acetamido; hydroxy; sulfamoyl, carbamoyl; 
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with the proviso that the groups R 2 . R 3 , and R 7 cannot all be H 
or a salt thereof with a pharmaceutical acceptable add or base. 

5, A compound of formula iV 

5 



N 

R 2 111 




Formula V 



wherein 



15 R 2 is H; C1-C10 alky! optionally substituted with one or more R 4 independently; C r 

C10 alkenyi optionally substituted with one or more R 4 independently; CrCio-alteynyl 
optionally substituted with one or more R* independently; C r G 10 -cycioa on 
substituted with one or more R 4 independently; C5-C10 cycloaikenyi optionaiiy substituted 
with one or more R 4 independently; aryi optionally substituted with one or more R* 

20 independently; or heteroary! optionally substituted with one or more R 9 independently; 

R 3 is H; C1-C10 alkyi optionaiiy substituted with one or more R* independently; C 2 - 
C10 alkenyi optionally substituted with one or more R 4 independently; Cj-C^-alkyny! 
optionally substituted with one or more R 4 independently; Cs-C« cycipalkyl optionally 
substituted with one or more R 4 independently; C5-C10 cycioaSkeny! optionally substituted 

25 with one or more R A independently; aryi optionaiiy substituted with one or more R 5 
independently and/or fused to a C3-C10 cycloalkane; or heteroary! optionaiiy substituted 
with one or more R s independently and/or fused to a C3-C10 cycloalkane; 

R 2 may be connected to R 3 or R 7 by a saturated or unsaturated bridge containing 
1-3 carbon atoms, nitrogen atoms, oxygen atoms, or sulphur atoms independently': or a 

30 valence bond, thus forming a ring, said ring may be fused to an aryi or heteroary!, 
optionally substituted by one or more R s independently; 

R 4 is cycioaikyi: aryi optionally substituted with one or more R 5 independently; 
heteroary! optionally substituted with one or more R s independently; amino optionaiiy 
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substituted with one or more R e independently; -SQ-R 6 ; -SOrR e ; -CO~R s ; -COO-R 2 , - 
CONH-R 6 ; -CON(R s > 2 ; -O-R 8 ; -S~R 8 ; earboxy; acetamido; cyano; nitre; naloge \ r .: \» 
irifiuoromethyi; thfluoromethoxy; suifamoyt; carbamoyl; hydroxymethyl; 

R s is halogen, C1-C10 atkyl. Crdo aikoxy, C,-C, 0 alkylamino, C r --Cio dialkylamino, 
5 benzyl, benzyloxy, hydroxymethyl, nitrp, trifluoromethyi, triffuorornethoxy, 
trifiuoromethyithio, N-hydroxytmino, cyano; earboxy; acetamido; hydroxy; suifamoyt 
carbamoyl; 

R € is C1-C10 aikyi, CrCio aikenyi, C-2-Cio-aikynyi, Cs-Cio-cyeioalkyi, C5-C10 
cycioaikenyi where any one of said alkyl, alkenyi, afkynyl, cycloaikyl or cykioalkenyi may 
10 optionally be substituted with aryl optionally substituted with one or more R = 
independently or heteroaryi optionally substituted with one or more R 5 independently; 
benzyl, phenethyi; aryl optionally substituted with one or more R* independently; or 
heteroaryi optionally substituted with one or more R K Independently; 

R 7 is H; C-C10 alkyl optionally substituted with one or more R" independently; C 2 - 
15 C10 alkenyi optionally substituted with one or more R 4 independently; CrCip-alkynyj 
optionally substituted with one or more R 4 independently: Cs-Cia-cycloalkyI optionally 
substituted with one or more R 4 independently; C 5 -Cio cycioaikenyi options $ 
with one or more R* independently; aryl optionally substituted with one or more R 5 
independently; heteroaryi optionally substituted with one or more R" independently. 
20 halogen, C1-C10 aikoxy, C1-C10 aikylthio, C,-C, 0 alkylamino, Ci~do dialkylamino, 
hydroxymethyl, nitre, trifluoromethyl, trlfiuoromeihoxy, tnfluoromethylthio, N- 
hydroxyirnsno, cyano; earboxy; acetamido; hydroxy; suifamoyi, carbamoyl; 

with the proviso that the groups R' : , R 3 , and R ? cannot all be H 

or a salt thereof with a pharmaceutical acceptable acid or base, 

25 

8. A compound according to any one of claims 2 to 5, wherein 

R 2 is H; Crdo alkyl optionally substituted with R 4 ; C 2 -Cis alkenyi optionally 
substituted with R 4 ; CrCio-aikynyl optionally substituted with R 4 ; aryl optionally 
30 substituted with one or more R & independently; or he' 0 tic substituted with 

one or more R 6 independently. 



?, A compound according to claim 6, wherein 
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R 2 is H or CrC 1( 5 aiky! optionally substituted with R 4 . 

8, A compound according to claim 7, wherein R 2 is H. 

9. A compound according to any one of the claims 2 to 8. wherein: 

FT is H; CrOc alky} optionally substituted with R 4 ; CrCio aikenyi optionally 
substituted with R 4 ; CrCio-alkynyl optionally substituted with R'\ C 
optionally substituted with R 4 ; aryl optionally substituted with one or more R s 
10 independently and/or fused to a Cs-Ci 0 cycioaikane; or heteroaryl optionally substituted 
with one or more R 5 independently and/or fused to a C 3 ~C 10 cycioaikane; 

10, A compound according to claim 9, wherein: 

R s is H; Ci-Cio aiky? optionally substituted with R 4 ; or aryl optionally substituted 
1 5 with one or more R s independently and/or fused to a C 3 -C«: cycioaikane. 

11. A compound according to claim 10, wherein R a is O-Oc aikyl optionally 
substituted with R 4 . 

20 12. A compound according to any one of the claims 2 to 1 1 , wherein: 

R* is cycioaikyi; aryl optionally substituted with one or more R° independently; 
heteroaryl optionally substituted with one or more R° independently: -SO-R s ; -SOrR'"; - 
CQ-R S ; -COO~R s ; ~0~R S ; -S~R C ; 

25 13. A compound according to claim 12, wherein: 

R 4 is aryl optionally substituted with one or more R 5 independently; heteroaryl 
optionally substituted with one or more R s independently; -COR 5 ; -COO-R 6 ; -OR 8 ; -S- 
R 6 ; 

30 14. A compound according to claim 13, wherein R 4 is aryl optionally substituted 

with one or more R b independently; 



15. A compound according to claim 13, wherein R 4 is -COO-R 8 , -0-R", or -S-R"; 
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16. A compound according to any one of the claims 2 to 15, wherein R s is 
halogen, d-do aikyl, d-do aikoxy, d-Cio aikylamino. d-do dtaikyiamino, benzyl, or 
benzyfoxy. 

5 17. A compound according to claim 16, wherein R 5 is halogen, d-do aikyl, or C-- 

Cio aikoxy. 

13. A compound according to any one of the eiaims 2 to 17. wherein R 8 is d-do 
alkyi, C r Cio alkenyl optionally substituted with R 4 ; Ca-do-aikynyl optionally substitutes 
10 with R 4 ; benzyl, aryi optionally substituted with one or more R 5 independently, or 
heteroaryi optionally substituted with one or more R 5 independently. 

19. A compound according to claim 18, wherein R s is d-do aikyl, benzyl, or aryi 
optionally substituted with one or more R° independently. 

15 

20, A pharmaceutical composition comprising, as an active ingredient, at least 
one compound according to any one of the claims 1 to IS or a p armaceui - 
acceptable salt or prodrug or hydrate thereof together with a phafmace.uticaliy acceptable 
carrier or diluent. 

20 

21. The use of a compound according to any one of the claims 1 to19 for the 
manufacture of a medicament for use In the treatment of Type II Diabetes. 

22, A method of treating Type II Diabetes in humans, which method comprises 
25 administering an effective amount of a compound according to any one of the claims 1 to 
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